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DESCRIPTION 

Motor 

Technical Field 

The present invention relates to a motor; and, in 
5 particular, to a small-size motor which is built into a 

portable communications instrument (e.g., cellular phone) 
and is utilized as a source for generating vibrations for 
calling functions. 
Background Art 

10 Conventionally known as techniques in such a field are 

those disclosed in Japanese Utility Model Publication No. 
SHO 62-23248 and Japanese Patent Application Laid-Open No. 
HEI 11-136901. The former publication proposes a technique 
in which, while a motor contact for supplying current to 

15 a motor brush has a flexibility, its elastic repulsive force 

is actively utilized. On the other hand, a small-size motor 
100 disclosed in the latter publication is made such that 
it is easily assembled into communications instruments such 
as a cellular phone. As shown in Fig. 6, the small-size motor 

20 100 has an output shaft 103 to which a weight 104 is secured, 

whereas a f orwardly extending electric terminal 102 is fixed 
at a barrel 100a of the small-size motor 100 by way of a 
bracket 105 and a holder 109. If such an electric terminal 
102 made of a spring sheet is utilized, then no soldering 

25 is necessary when securing the motor 100 onto a circuit board 

101 r whereby the efficiency of production improves. 
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Disclosure of the Invention 

However, the above-mentioned conventional motors have 
a problem as follows. Namely, since the electric terminal 
102 obliquely extends forward, the front end of the terminal 
102 is grounded on the circuit board 101, whereby the motor 
100 would be placed on the circuit board 101 in an unstable 
state in terms of its weight balance, in cases where the 
motor is built into other instruments such as a cellular 
phone in particular, it is necessary for a lid of the cellular 
phone or the like to press the motor 100 from thereabove. 
If its assembling operation is carried out in the unstable 
state shown in Fig. 6, however, then the motor 100 may move 
leftward in the drawing due to the pressure from the upper 
side (see the depicted arrow) , whereby the terminal 102 may 
be detached from its predetermined electric contact 101a 
on the circuit board 101 . That is, the motor 100 has a problem 
that it is not easily assembled into other instruments. 

In order to overcome the above-mentioned problem, it 
is an object of the present invention to provide a motor 
which can stably be mounted on a circuit board when being 
assembled into an instrument in particular. 

The motor in accordance with the present invention 
comprises a motor body, an output shaft projecting from a 
front end of the motor body, and a voltage-supplying terminal 
provided in the motor body, the terminal having an elastic 
force in a direction substantially orthogonal to the output 
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shaft and also having a grounding portion disposed near a 
rear end of the motor body- 

At the time of assembling a motor, the present invention 
intends to place the motor on a circuit board such that the 
grounding portion of its terminal comes into electric contact 
with a predetermined position on the circuit board • Namely, 
since the terminal has an elastic force, it is necessary 
for the motor to be stable on the circuit board when placed 
thereon. In the motor in accordance with the present 
invention, the grounding portion of the terminal is disposed 
near the rear end of the motor body so as to face the output 
shaft, whereby the motor attains a supporting balance on 
the circuit board, thus improving its stability . Also, from 
the viewpoint of keeping the rotational balance of the output 
shaft itself, which rotates at a high speed in front of the 
motor, it is quite meaningf ul to dispose the grounding portion 
of the terminal near the rear end of the motor body. 

Preferably, in the above-mentioned motor, the terminal 
is formed by bending an elastic material and comprises a 
first portion extending substantially parallel to the output 
shaft from the motor body; a second portion extending 
substantially parallel to the first portion from a front 
end of the first portion by way of a bent part; and a third 
portion, formed with the grounding portion, projecting 
outward in a curved manner from a rear end of the second 
portion . When such a configuration is employed, the terminal 
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can be formed with a simple structure at a low cost, whereby 
its cost of manufacture can be cut down- 

Preferably, the above-mentioned motor further 
comprises a weight eccentrically secured to the output shaft . 
When such a configuration is employed, a vibrating motor 
can be constructed appropriately, whereby it becomes easier 
to assemble the motor into communications instruments such 
as a cellular phone. 

The present invention will be more fully understood 
from the detailed description given hereinbelow and the 
accompanying drawings , which are given byway of illustration 
only and are not to be considered as limiting the present 
invention . 

Further scope of applicability of the present invention 
will become apparent from the detailed description given 
hereinafter. However, it should be understood that the 
detailed description and specific examples , while indicating 
preferred embodiments of the invention, are given by way 
of illustration only, since various changes andmodif ications 
within the spirit and scope of the invention will be apparent 
to those skilled in the art from this detailed description. 
Brief Description of the Drawings 

Fig. 1 is a side view showing an embodiment of the motor 
in accordance with the present invention; 

Fig. 2 is a bottom view of the motor shown in Fig. 1; 

Fig. 3 is a front view of the motor shown in Fig. 1; 
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Fig. 4 is a rear view of the motor shown in Fig. 1; 

Fig . 5 is a perspective view showing a terminal employed 
in the motor of the present invention; and 

Fig- 6 is a side view showing a conventional motor. 
Best Mode for Carrying Out the Invention 

In the following, a preferred embodiment of the motor 
in accordance with the present invention will be explained 
in detail with reference to the drawings. 

As shown in Figs. 1 to 4, a motor 1 comprises a cored 
motor, thereby attaining a smaller size. The motor 1 
comprises a motor body A having a metal-made motor case 
(barrel) 2 with a diameter of about 4 mm and a length of 
about 10 mm. Secured to the inner wall face of the motor 
case 2 is a stator made of a permanent magnet having N and 
S poles . The motor case 2 contains therein a rotor comprising 
an iron core wound with a coil. Secured to the center of 
the rotor is an output shaft 3 supported with a bearing. 
The output shaft 3 extends such that its leading end portion 
penetrates through the front end portion of the motor case 
2. 

Secured to the rear end of the output shaft 3 is a 
commutator with which a pair of brushes are slidably in contact . 
Secured to each brush is a planar contact 4, whereas the 
rear end of each contact 4 projects from a bracket 5 secured 
to the rear end of the motor case 2. Also, a weight 6 having 
substantially a semicylindrical form is cramped onto or 
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press-fitted into the leading end portion of the output shaft 
3, so as to be eccentrically secured to the output shaft 
3 . As the eccentrically secured weight 6 rotates along with 
the rotation of the output shaft 3, the motor case 2 can 
be vibrated. Such a weight-equipped motor 1 is utilized for 
notifying a user of incoming calls in a pager, a cellular 
phone, or the like. 

Here, the motor body A is provided with two terminals 
8 for allowing the contacts 4 and their corresponding 
predetermined electric contacts in a circuit board 7 to 
electrically connect with each other upon a single motion. 
The terminals 8 are used for applying a predetermined external 
voltage to the brushes, and are disposed so as to correspond 
to their respective contacts 4 . The base end of each terminal 
8 is secured to its corresponding contact 4 with solder S. 
The terminal 8 is formed from a thin spring sheet, whereby 
the terminal 8 itself is provided with elasticity. 

The terminal 8 is formed by bending a thin spring, as 
shown in Figs. 1 and 5, the terminal 8 has an attachment 
10 to be secured to its corresponding contact 4 of the motor 
body A with the solder S, whereas the attachment 10 radially 
extends along an end face of the bracket 5. Further, the 
terminal 8 has a first portion 11 bent inward (toward the 
weight 6) at right angles at the lower end of the attachment 
10. The first portion 11 extends substantially parallel to 
the output shaft 3 along the peripheral face of the motor 
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case 2. 

Also, the terminal 8 has a second portion 12 which 
extends substantially parallel to the first portion 11 by 
way of a bent part B at which the front end of the first 
portion 11 is bent into a U-shape. The second portion 12 
extends up to about a half of the first portion 11. The 
terminal 8 has a third portion 13 which is bent so as to 
project outward from the rear end of the second portion 12 . 
Further, the rear end of the third portion 13 is formed with 
a curved part 13a having a top area formed with a grounding 
portion 14 whose surface is plated with Au. The grounding 
portion 14 ensures electric connection between the terminal 
8 and its corresponding predetermined electric contact in 
the circuit board 7 . Employing the terminal a thus formed 
by bending a spring sheet enables the terminal to be formed 
with a simple structure at a low cost, whereby the cost of 
manufacture would eventually be cut down- 

Also, the terminal 8 is contained in a slit 17a of a 
leg 17 disposed near the rear end of the motor case 2 (see 
Fig. 2). Here, the third portion 13 of the terminal 8 is 
exposed from the slit 17a . As a consequence, without exposing 
the whole terminal 8, which is likely to be damaged, the 
part necessary for electric junction can be inspected 
visually, whereby the motor 1 can easily be assembled into 
other instruments. 

Due to the foregoing configuration, the terminal 8 has 
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a resilient force in a direction substantially orthogonal 
to the output shaft 3, while the grounding portion 14 of 
the terminal 8 is disposed on the motor case 2 (barrel) side 
of the motor body A near the rear end thereof. 

Consequently, as shown in Fig. 1, such an assembling 
operation is possible in which , while the motor 1 is disposed 
on the circuit board 7 and held in this state, a lid of an 
unshown instrument or the like presses the motor 1 from 
thereabove in the direction of arrow 2. in this case, the 
terminal 8 elastically deforms as indicated by the 
dash-double-dot line in Fig. 1, so as to be pressed against 
the circuit board 7, whereby the grounding portion 14 of 
the terminal 8 and its corresponding electric contact are 
reliably connected to each other. 

Also, when the motor 1 is placed on the circuit board 
7 upon assembling the motor 1 into an instrument such as 
a cellular phone, the terminal 8 deforms, due to the weight 
of motor 1 and the weight 6, such that the third portion 
13 approaches the first portion 11. Thus, if the grounding 
portion 14 of the terminal 8 is disposed near the rear end 
of the motor body A so as to face the output shaft 3, the 
supporting balance of the motor 1 on the circuit board 7 
can be made better, whereby the stability of the motor 1 
becomes quite favorable . Also , from the viewpoint of keeping 
the rotational balance of the output shaft 3 itself, which 
rotates at a high speed in front of the motor 1, it is quite 
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meaningful to dispose the grounding portion 14 of the terminal 
8 near the rear end of the motor body A- 

On the other hand, the motor body A is covered with 
a rubber-made holder 16 as indicated by the dash-double-dot 
lines in Figs. 2 and 3. Consequently, when the motor 1 
vibrates along with the rotation of the weight 6 , unnecessary 
vibrating sounds wound not occur from the housing of the 
instrument. Here, the third portion 13 of the terminal 8 
is exposed to the outside by way of a slit-like groove 16a 
formed in the holder 16. 

Since the motor in accordance with the present invention 
is configured as in the foregoing, it attains effects as 
follows. Namely, since the motor comprises a motor body, 
an output shaft projecting from a front end of the motor 
body , and a voltage-supplying terminal provided in the motor 
body, whereas the terminal has an elastic force in a direction 
substantially orthogonal to the output shaft and also has 
a grounding portion disposed near a rear end of the motor 
body, the motor can stably be mounted on a circuit board 
when being assembled into an instrument, 
industrial Applicability 

From the invention thus described, it will be obvious 
that the invention may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications 
as would be obvious to one skilled in the art are intended 
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for inclusion within the scope of the following claims 
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